Linker histone interaction shows divalent character with both supercoiled and linear DNA.
The interaction of linker histone H1 with both linear and superhelical double-stranded DNA has been investigated at low ionic strengths. Gel mobility retardation experiments demonstrate strikingly different behavior for the two forms of DNA. First, the experiments strongly suggest that linker histone binds to superhelical DNA in a negatively cooperative mode. In contrast, binding of linker histone to linear DNA under the conditions employed here shows no cooperativity. Second, binding of linker histone to linear DNA results in aggregation of histone-DNA complexes, even at very low levels of input histone H1. Because H1 has been shown to interact as a monomer, this aggregation is evidence of the divalent character of the linker histone, for without H1's ability to bind to two duplex strands of DNA, aggregation could not occur. Although aggregation can be made to occur with superhelical DNA, it can do so only at near-saturation levels of input histone H1. Finally, in direct competition, linker histone binds to superhelical DNA to the complete exclusion of linear DNA, indicating that the linker histone's function is related to the crossover structures that differentiate superhelical DNA from linear DNA. We develop a model that explains the observed behavior of binding of linker histone to superhelical DNA that is consistent with both the divalent character of the linker histone and the negative cooperativity by which linker histone and superhelical DNA interact.